Locating the stem cell niche and tracing hepatocyte lineages in human liver.
We have used immunohistochemical and histochemical techniques to identify patches of hepatocytes deficient in the enzyme cytochrome c oxidase, a component of the electron transport chain and encoded by mitochondrial DNA (mtDNA). These patches invariably abutted the portal tracts and expanded laterally as they spread toward the hepatic veins. Here we investigate, using mtDNA mutations as a marker of clonal expansion, the clonality of these patches. Negative hepatocytes were laser-capture microdissected and mutations identified by polymerase chain reaction sequencing of the entire mtDNA genome. Patches of cytochrome c oxidase-deficient hepatocytes were clonal, suggesting an origin from a long-lived cell, presumably a stem cell. Immunohistochemical analysis of function and proliferation suggested that these mutations in cytochrome c oxidase-deficient hepatocytes were nonpathogenic. These data show, for the first time, that clonal proliferative units exist in the human liver, an origin from a periportal niche is most likely, and that the trajectory of the units is compatible with a migration of cells from the periportal regions to the hepatic veins.